Interleukin-1beta-induced substance P release from rat cultured primary afferent neurons driven by two phospholipase A2 enzymes: secretory type IIA and cytosolic type IV.
We previously described that recombinant interleukin-1beta (IL-1beta) induced the significant release of substance P (SP) via a cyclooxygenase (COX) pathway in primary cultured rat dorsal root ganglion (DRG) cells. In the present study, we examined the involvement of two types of phospholipase A2 (PLA2) enzymes, which lie upstream of COX in the prostanoid-generating pathway, in the IL-1beta-induced release of SP from DRG cells. The expression of type IIA secretory PLA2 (sPLA2 -IIA) mRNA was undetectable by ribonuclease protection assay in non-treated DRG cells, while in DRG cells incubated with 1 ng/mL of IL-1beta, the expression was induced in a time-dependent manner. On the other hand, type IV cytosolic PLA2 (cPLA2 ) mRNA was constitutively expressed in the non-treated DRG cells, and treatment with 1 ng/mL of IL-1beta for 3 h significantly increased the levels of cPLA2 mRNA. The IL-1beta-induced SP release was significantly inhibited by the sPLA2 inhibitor, thioetheramide phosphorylcholine (TEA-PC), and the cPLA2 inhibitor, arachidonyl trifluoromethyl ketone (AACOCF3 ). Furthermore AACOCF3 suppressed the induction of sPLA2 -IIA mRNA expression induced by IL-1beta. These observations suggested that two types of PLA2, sPLA2 -IIA and cPLA2, were involved in the IL-1beta-induced release of SP from DRG cells, and that the functional cross-talk between the two enzymes might help to control their activity in the prostanoid-generating system in DRG cells. These events might be key steps in the inflammation-induced hyperactivity in primary afferent neurons of spinal cord.